Objective. Although decline in functional status has been recommended as a quality indicator in long-term care, studies examining its use provide no consensus on which definition of functional status outcome is the most appropriate to use for quality assessment. We examined whether different definitions of decline in functional status affect judgments of quality of care provided in Department of Veterans Affairs (VA) long-term care facilities.
Variability in the quality of long-term care continues to be With the increasing use of report cards to compare facilities and providers along various dimensions of care, the methods of concern. Since the Institute of Medicine advocated the use of 'resident-centered, outcome-oriented measures' as employed to judge performance have become critical [17] [18] [19] .
Meaningful comparisons of facility performance require outindicators of good or poor quality of care in long-term care facilities [1], comparing resident outcomes across facilities come measures that can be used to determine a threshold above which a facility's performance signals a potential probhas become the 'quintessential' method of quality assessment [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . Decline in functional status, as measured by an lem. Distribution of outcome measures across facilities will affect the threshold level that is set. For example, facilities individual's loss of independence in activities of daily living (ADLs) over a period of time, is considered to be one of identified as having higher rates of decline in functional status will also have worse rankings (e.g. percentiles) compared with the most meaningful outcomes for quality assessment in long-term care. It is strongly linked to the care given and other facilities. Furthermore, the definition of an outcome measure affects its sensitivity and specificity [7, 11] : too broad serves as a basis for evaluating the quality of care provided [1, 5, [13] [14] [15] . Although some decline in functional status is a definition may result in finding a problem when there is none (i.e. a false positive), whereas too strict a definition may expected among long-term care residents with chronic illness, nursing homes should provide rehabilitative services and fail to identify a real problem (i.e. false negative).
Traditionally, functional status has been used as a measure other types of special care to maintain or improve the physical functioning of their residents [16] . Good care is not simply of an individual's health status at a particular point in time [1, 2, 12, 13] . Some researchers simply count the number of the absence of bad events; better facilities should be able to slow the rate of decline. dependent areas (which can range from three to 10) to create an ADL summary score, [10, 20, 21] , whereas others weight Methods certain ADLs more when they contribute more to overall dependency [22] . Both continuous [10, 23] and dichotomous Database outcome measures (where the presence of 'decline' is indicated The Patient Assessment File (PAF), a VA administrative by either a 1-or 2-scale point change) [7, 8, 11] have been long-term care database containing a range of demographic, used to measure the change between two assessments on the diagnostic, and functional status variables was used. This same individual [14, [24] [25] [26] .
database was originally used in the Resource Utilization A major 'state-of-the-art' project which uses functional Groups (RUG-II) case-mix classification system for Medicaid status data to assess both resident-level decline and facility nursing home reimbursement purposes in New York and has performance is currently being conducted by the Health since been widely adopted [30, 31] . Data are collected on all Care Financing Administration (HCFA), a USA federal long-term care residents on or near April 1 and October 1 agency that provides health insurance through the Medicare, of each year, as well as at the time of admission or transfer Medicaid and Child Health Insurance Programs. HCFA's to a long-term care facility. A registered nurse familiar with quality monitoring system uses both resident-and facility-the resident completes the Patient Assessment Instrument level risk-adjusted 'quality indicators' to screen for potentially (PAI). Inter-rater reliability for these assessments has been poor practices or outcomes [11] . These indicators are shown to be good [14] ; one study reported a Pearson's derived clinically and are empirically based, suggesting a reliability coefficient of greater than 0.90 for the ADL meashigh level of face and construct validity. Each resident is ures [32] . classified as having declined or not; facility-level decline, During the 6-month period from 1 April 1995 to 1 October an aggregation of resident-level outcomes, is then used to 1995, 39 988 residents received care in a VA long-term care compare facilities based on the quality of care provided. facility. To assess changes in functional status, it was necessary Poor quality facilities are those with rates of decline higher to select a sample of residents with both initial and final than those expected.
assessments during this time period. Therefore, individuals Although HCFA's effort is a positive step in developing a were selected from the PAF who had a semi-annual assessmethodological framework for assessing facility performance, ment on 1 October 1995 and an earlier assessment either on there is currently no gold standard for measuring functional 1 April 1995 or at a later date during this time period. This decline in this context. In addition, there is no consensus on represented just under one-half of all residents (18 526) . For how best to use functional status data to assess facility residents who were admitted more than once during this performance. Much work remains in constructing methods time period (26.8%), only the last entry closest to the 1 for quality assessment in the long-term care setting that are October 1995 semi-annual assessment was used, as we consimilar to those used in comparing outcomes across hospital sidered that to be most reflective of care recently provided settings [7, 11, 19, 27] . For example, case-mix adjustment, which in the long-term care facility. Thus, residents were followed helps to distinguish bad outcomes related to poor quality of for differing lengths of time, to a maximum of 6 months.
In addition, as observed rates for smaller facilities yield care from those outcomes which arise from the care of a high unstable estimates of underlying trends [33] [34] [35] , the selection risk population [27] , is a standard technique for comparing of residents was limited to those in moderate size facilities outcomes in the acute care setting. Despite its utility in quality (i.e. those with at least 100 residents). Of the 140 facilities assessment, case-mix adjustment is only beginning to be represented in the PAF at that time, 77 (55%) met this applied in the long-term care setting. However, as the primary criterion. The analytic sample included all 15 409 residents focus of this study was on comparing different definitions from these 77 large VA long-term care facilities with both of an outcome measure, case-mix adjustment was not initial and final assessments during the 6-month period ending performed.
1 October 1995. Specifically, the purpose of this research was to examine how different definitions of decline in functional status (i.e. ones that are used frequently in the literature) affect the assessment of quality of care provided in Department of Activities of daily living Veterans Affairs (VA) long-term care facilities over a 6-month period. [9, 14, 15, 23, 28] . The VA is responsible for providing The ADLs section of the PAI includes four ADLs: eating, federal benefits to veterans -i.e. those who have served in the transferring, toileting, and mobility (see Appendix). Functional US Army, Navy, Airforce or Marines -and their dependents. It status is assessed by rating how independently a resident is one of the largest integrated health care systems in the performs each of these four ADLs. Assessment is based on USA, providing a full continuum of care to eligible veterans how each task was completed 60% of the time in the [29] . Results from this study should be generalizable to other preceding 4 weeks. Each ADL is rated on a scale of 1 to 5: long-term care populations, as the research is essentially 1 indicates no need for supervision or physical assistance, methodological. Therefore, this study will provide a better and 5 indicates complete dependence. Therefore, a wide understanding of the way in which definitions of measures range in residents' ability to perform these ADLs is captured. affect the judgment of quality of care provided in long-term Because the ADL variables are coded according to resource utilization, we found that the coding of toileting was not care facilities. well-suited for measuring functional status (i.e. 'incontinent Plus (MDS+), an enhanced version of the MDS. Late-loss and not taken to the toilet' was coded as level 4, whereas ADLs -toileting, transferring, eating, and bed mobility -are 'incontinent and taken to the toilet' was coded as level 5). often the last to decline. They are scored on a 5-point scale Therefore, the order of levels 4 and 5 was reversed, and ranging from 1 (most independent) to 5 (totally dependent), this new version of the toileting variable was used in all with respect to the previous week's performance. Decline in analyses.
functional status was conceptualized as either a 2-level worsening in one late-loss ADL or a 1-level worsening in at least two late-loss ADLs between two assessments [11] . A dichotomous variable indicates the presence or absence of decline.
Functional status measurement
To adapt HCFA's approach to measuring decline in functional status to the VA, we sought to create an outcome Variables from the PAF were used to generate six measures measure comparable to the one used by Zimmerman et al. of decline in functional status that differ from each other on [11] . Therefore, the selection of ADLs from the PAF was two dimensions: the types of functional limitations that are limited to those that matched the late-loss ADLs in the included, and the threshold for indicating that a decline has MDS+ -toileting, transferring, and eating. 'Mobility', availoccurred. Two measures of decline are patterned after the able in the PAF, was omitted, as it measures something one used by Zimmerman [11] in the HCFA project; one different from 'bed mobility.' The variable that was opmeasure of decline is represented by the ADL Index, a erationalized, 'Zimmerman Decline,' defined decline as a component of RUG-II [31] ; and three measures of decline worsening of at least 2 in one ADL or a worsening of at use a simple summary scale of the four ADLs from the PAF, least 1 in two ADLs. The internal consistency of the scale where decline is indicated by different thresholds [8, 24, 28] .
created from the three variables (toileting, transferring, and These measures, described below and shown in Table 1 , eating) was examined and was found to be reliable (Cronbach's are among the most prominent approaches to measuring =0.86). Furthermore, to examine the correlation between functional status found in the literature, and include some the summed PAF and MDS+ scores, data from another VA which have been used as indicators to assess quality across study in which both MDS+ and PAI assessments were facilities [7, 8, 11] .
conducted [36] were used. The correlation was found to be Zimmerman et al. [11] defined decline in functional status using the four 'late-loss ADLs' from the Minimum Data Set substantial at 0.87.
A second measure of decline in functional status was also Much research has been done on a range of factors which affect both the ranking of facilities with regard to a created using the same three ADLs, 'Zimmerman Revised, ' performance outcome and which facilities are flagged as where decline was defined as a net increase of 2 or more in 'outliers'. These factors include: how much data are available the summed score. The summed score is as reliable a measure for establishing facility rates (sample size); whether and as Zimmerman Decline, in that it has the same internal how differences in case-mix are taken into account (risk consistency. The difference between two scores is a straightadjustment); and how variations between observed (O) and forward measure of change between assessments. 'Zimmexpected (E) values at facilities are measured (e.g. O/E, O-E, erman Revised' is a slightly more stringent measure, as z-scores, Bayesian estimates) [27, 35] . Because the purpose minimal worsening in one or two ADLs could be countered here was to illustrate the effect that another factor -how by an improvement in another ADL.
the outcome is defined -may have on facility comparisons, The ADL index, a component of the RUG-II system, was these other factors (e.g. sample size) were 'fixed' by comparing used to derive the third measure of decline in functional only intermediate-sized facilities (those with 100-150 resstatus. Although this index has been shown to be a valid idents) and using standard z-scores to measure facility perand reliable measure of resource utilization [37] , its use in formance. measuring functional status has been limited [38, 39] . Rohrer Using the six definitions of functional status, three measand Hogan [38] used the RUG score from the PAF, which ures of facility performance among this subset of 27 facilities includes three ADLs as well as other items, to measure (those with 100-150 residents) were examined. First, the functional status. The ADL index combines three ADLs variability among facilities in the percentage of their residents from the PAF -toileting, eating, and transferring. Mobility who experienced a decline in functional status (for those is not included, presumably because it is seen as less related residents able to decline as defined by each measure); for to residents' case-mix and more to structural characteristics each definition of decline, a dichotomous variable (presence than the other ADLs [31] . Toileting and transferring are or absence of decline) was created and facilities compared scaled from 1 (most independent) to 3 (most dependent); using the 2 statistic to test for differences among the facilities eating has four levels. The three ADL scores are summed to in any particular measure of decline. Second, the facilities form an index that ranges from 3 to 10 (Cronbach's = were ranked with respect to each of the decline measures. 0.73). To be consistent with the literature, 'ADL Index Third, for each facility, for each of the measures, a z-score Decline' was defined as an increase of 1 or more in the index was calculated to determine whether the facility was a high [38] .
outlier (z-score>1.96). A z-score was computed as z= A simple summary score of all four ADLs (eating, toileting, (facility proportion declining -proportion declining in all 27 transferring and mobility) was also used, with a range 4-20, facilities) / (binomial standard error for the facility), assuming to create three outcome measures of functional status decline in the standard error calculation a population proportion (Cronbach's =0.89). These three outcome measures have equal to the overall proportion declining in all 27 facilities. been used by others to assess the quality of nursing home care. The first measure, similar to one developed by Mukamel [8] , defined decline as an increase of 1 or more in the summed score (Mukamel Decline); the second, to emulate Linn [28], Results was defined as an increase of 2 or more (Linn Decline); and the third was defined as an increase of 4 or more in the Baseline characteristics of residents summed score (Rudman Decline), similar to the approach Table 2 illustrates the sociodemographic, clinical, and funcused by Rudman [26] .
tional status characteristics of the 15 409 residents at baseline, as well as those of the 3205 residents present in the subset Data analysis of 27 medium-sized facilities. Although the subset of residents All analyses were performed using the SAS software package, had a slightly lower prevalence of behavioral problems and version 6.12. Descriptive statistics were used to describe the higher prevalence of physical conditions than the larger group, characteristics of residents at baseline. The variables examined the two samples were comparable on ADL impairments. As included sociodemographics, clinical diagnoses, behavioral shown, almost all residents were male, almost one-half of factors, and specialized services that are associated with whom resided in long-term care facilities for 6 months or decline in functional status [9, 11, 23] . The baseline functional more. Behavioral problems were evident, as were clinical status of residents who were still present on 1 October was conditions indicating chronic medical frailties, such as presalso assessed. The rate of decline (examined only for those sure ulcers, terminal illness and hemiplegia. As expected in residents who were able to decline as defined by each measure) this population, functional impairment was common, and was determined using each of the six measures. The construct many residents received specialized services for maintenance validity of the measures was assessed by examining differences or restorative purposes. in functional status impairment between residents receiving As anticipated across all measures, residents who received intensive rehabilitation services and all other residents, and rehabilitation services were consistently less likely to decline by evaluating the relationship between the various measures than residents who had not received rehabilitation services.
In addition, for each measure, residents who were in the and the RUG-II groupings. Heavy Rehabilitation RUG-II grouping were less likely score was used but the definition required a decline ≥1 (Mukamel Decline). ADL Index Decline exhibited a than all others to decline, whereas those who were in the higher rate of decline than either Zimmerman Revised or Behavioral RUG-II grouping were more likely to decline Zimmerman Decline (20.2%, 14.7%, and 16.4%, (P<0.001). For example, the percentages declining in the respectively). Heavy Rehabilitation and Behavioral categories were 14.1%
Among the 27 facilities, overall proportions declining and 19.1%, respectively, using Zimmerman Decline (Table  ranged from a low of 0.9% (Rudman Decline) to a high of 3). These results suggest that the measures have good 46.3% (Mukamel Decline). The six outcome measures yielded construct validity.
highly variable ranges in rates among facilities. The greatest range in rates of decline (32.6%) occurred using Mukamel
Overall and facility-level functional status
Decline, where a decline of ≥1 was required in the summed outcomes score of all four ADLs, whereas the smallest range in rates The percentage of residents seen as declining in functional of decline (12.9%) occurred when the measure Rudman status varied with the measure applied. As shown in Table Decline was used (a decline ≥4 was required). For each 4, the proportion of residents declining ranged from a low measure of decline, differences among facilities were statof 7.7% when Rudman Decline was used (a decline ≥4 istically significant at the P<0.01 level except for Rudman Decline (P<0.05 level). was required) to a high of 31.5% when the same summary ..................................................................................................................................................................................................................... ..................................................................................................................................................................................................................... 1 The number of residents in the denominator for facility-level percentages also varied with the definition of each measure (i.e., n<3205 for each measure because only those residents able to decline are counted). 2 Only residents who are able to decline, based on the definition of each measure, are counted in the denominator. 3 P<0.01,
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P<0.05 ( 2 test used to test for differences among facilities in each measure of decline). Table 5 shows the rankings and outlier status, based on z-Decline was the only measure that did not identify any facilities as outliers. A total of five facilities (facilities A, B, scores, for the 27 facilities for each of the measures. There C, D and H) were considered high-side outliers by at least one were obvious differences in the relative rankings of facilities of the five other measures. Zimmerman Decline, Zimmerman with the different measures. For example, Facility L was Revised, and Rudman Decline were in agreement in idenranked in the middle tertile (No. 12) by Zimmerman Revised, tifying facility A as a high outlier. However, completely in the bottom tertile (No. 20) by Mukamel Decline, and in different facilities were identified as outliers by the other the top tertile (No. 7) by ADL Index Decline. Although measures. facilities labeled A-E were fairly consistently ranked in the top five by the various measures, there appeared to be less consistency among this group of facilities in the measures which included mobility as one of the ADLs -Mukamel Discussion Decline, Linn Decline, and Rudman Decline. In addition, there was variability in the other rankings as well. For example, This paper examines whether previously used definitions of Facility O was ranked in the bottom tertile by Zimmerman functional status outcome affect the assessment of quality of Decline, the middle tertile by Zimmerman Revised, and in care provided in VA long-term care facilities. A major finding the top tertile by Rudman Decline and Mukamel Decline. is that judgments about the quality of care do depend upon Facility T was ranked in the bottom tertile by Rudman how the functional status outcome is defined. All three Decline and in the middle tertile by both Mukamel Decline measures of facility performance (i.e. proportion of residents and Linn Decline.
declining, relative rankings and z-scores) showed variability The identification of facilities with z-scores>1.96 (19% of across facilities depending on how the measure of functional status outcome is defined. A strict measure of decline, such the 27 facilities) also varied with the measure used. Linn 1 A ranking of 1 indicates the most decline (the 'worst' facility); a ranking of 27 indicates the least decline (the 'best' of the 27 facilities). 2 Ordering of facilities (A-AA) is based on rankings by Zimmerman Revised. 3 Facilities which were identified as statistically high outliers (z>1.96).
as Rudman Decline, may lack adequate sensitivity but have functional status outcome for quality assessment. First, a summary score based measure, such as Zimmerman Revised, greater specificity at the resident level. In addition, such an outcome measure will have less power to detect 'true outliers' which is based on the difference between two ADL scores, is preferable to use in order to avoid ambiguity (c.f. with on the facility level as so few cases decline. A measure such as Mukamel Decline, in which decline is defined broadly, is Zimmerman Decline both improvement and decline can occur in the same resident). Among residents who had more sensitive (although less specific) at the resident level, resulting in greater variation among facilities in the proportion declined in functional status according to Zimmerman Revised, only 4.9% also showed improvement in at least one of residents declining. From a quality perspective, this is potentially more damaging, as when a lower threshold is used ADL, compared with 23.1% of those who had declined according to Zimmerman Decline. This suggests that Zimmto define decline, there is a higher likelihood of identifying a false positive at the facility level.
erman Revised may be a more meaningful measure of 'true' decline than Zimmerman Decline. The constructed measures of functional status outcome show evidence of good reliability, face validity and construct Second, we suggest that an increase of 2 in the summary score (as evidenced by an increase of 2 in one ADL) be used validity, qualities considered important for outcome-based quality indicators [8] . However, because judgments of facility to indicate clinical change in functional status. This represents a reasonable balance between sensitivity and specificity, beperformance are sensitive to how outcome measures are defined, careful selection of an appropriate definition of cause an increase of ≥4 may not be adequate to detect important changes in residents' functional status, and an functional status outcome is necessary. We have several recommendations to guide the selection of a measure of increase of ≥1 may incorrectly identify changes in residents' functional status as decline when they are not, in fact, In summary, comparisons across facilities are affected by the definition of outcome that is used. Improving the balance declining. Furthermore, an increase of 1 on only one ADL between the sensitivity and specificity of outcomes is critical may be the result of coding subtleties that are too difficult for measuring quality accurately, improving care, and in to detect in analyses, whereas an increase of 2 is more likely furthering understanding and knowledge of functional imto correspond to 'true' clinical deterioration in functioning.
pairments in long-term care. To this end, standardized inWhen differences in stability between residents who dedicators of functional status outcome should be developed clined by ≥1 (in one ADL) and those whose decline was and compared with external criteria of quality, such as other defined as an increase of ≥2 were investigated it was found quality measures (e.g. pressure ulcer development) or state/ that those whose decline was defined less strictly (≥1) federal deficiency citations. As no gold standard for benchexhibited greater fluctuation in functional status change. In marking exists, criterion validity has to be inferred from other addition to decline, this group also improved by 1 in another external clinical criteria [7] . ADL at the same time. Because there is no gold standard, Finally, emphasis on decline alone will not identify facilities further study is needed to determine how best to measure in which improvement in functional status among residents functional decline.
is occurring. As both consumers and providers increasingly Third, a dichotomous measure, constructed from the sumrecognize that having accurate information about the quality mary score to indicate the presence of any decline (yes/no), of care provided by facilities is necessary for informed appears to be both adequate and reasonable in capturing decision-making, the need for standardized, valid and reliable distinctions among facilities. A dichotomous measure of outcomes, both positive and negative, will become even more decline is simple to derive from summed scores, and is easy critical. As Silber et al. [46] caution, 'all outcomes are not for facilities, health care managers, and health care consumers created equal.' to understand. Fourth, to provide a fair picture of the percentage of residents who decline, we concur with Zimmerman [11] that residents who are so dependent at baseline that they are unable to decline further be excluded from the Acknowledgements denominator in analyses that assess rates of decline in longterm care residents. For example, in using the dichotomous We would like to express our appreciation to Laurie Todd outcome measure developed by Zimmerman [11] , those for her assistance in manuscript preparation and to Jeanne residents with baseline ADL scores of 14 or 15 were excluded. Wu and Harriet Brand for programming and data analysis.
Fifth, we recommend that late-loss ADLs be used for The research reported here was supported by grant number evaluating functional status outcomes. We found that the IIR#W96051, the Veterans Affairs, Veterans Health Adrankings among the top five facilities fluctuated more when ministration, Health Services Research and Development mobility was included among the ADLs used in the measures, Service. Amy Rosen is presently a Senior Research Scientist providing additional evidence that mobility may represent a at the Center for Health Quality, Outcomes, and Economic different construct than the other ADLs [31] . Furthermore, Research in Bedford, MA, USA. The views expressed are there is ample clinical evidence that decline in functional solely those of the authors. status is mutable through appropriate interventions related to late-loss ADLs [40] [41] [42] . For example, exercise intervention and prompted voiding have been shown to improve con-References tinence in nursing home residents [43, 44] , whereas transferskill training programs have been found to improve general
